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= Each gamma-emitting isotope emits photons with a unique set of
gamma energies (“‘gamma signature” or “fingerprint”)

Spectrum from Pu-84% unshielded measured: 04/27/2009 17:37:53

' A gamma library is a set of gamma

10° | energies with corresponding

ol emission probabilities, emitted by
3 | one or more isotopes

10° |

10' |
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Spectrum of Pu, with 84 % of 23°Pu



EUROPEAN COMMISSION I n t ro d u Ctl on /LEI'"{%
= Gamma-spectrometric software == g
codes use libraries to identify *’{
peaks in the spectrum
* The Nucleonica gamma library
module serves to create
customized gamma libraries in
an easy way
» The created libraries can be ey

{Create a new Library)
downloaded to PC (currently 2
42 Gotcu-AmPu02
two formats are supported): 5 e
= ORTEC Gammavision rr——yr
u Identlfy (WESPA) 6 .Clalibration Sources
67 Medical Library
Total: 7T

10.05.2011, 09:54:
03.03.2011, 08:58
15.02.2011, 14:47p6
18.01.2011, 10:50§38
18.01.2011, 10:2167
19.08.2010, 131381
08.07.2010, 16:15:
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.' Muclide Explorer
I“ILJC|EDFIICEI%.. Mass Activty Calculstor

Applications

¥ Hucleonica Hetworking

Decay Engine

Dasimetry and Shielding . WE‘ b d rive n I'l

Fange and Stopping Powvwer

Data Knowledge My Preferences

ly Preferences Print &% Help =& New Brow

# Metworking

® My Profile

In Zilico Dosimetry
weehHORIGEM

* My Community Decay Engine for Large Muclide Sets

Vv M ailbi . i ¥ Position on Gamma Spectr
# My Mailbox Uriversal Muclide Chart ITU Kalrsruhe
Tranzport and Packading Position to develop an Web 5

(WESPA) for nuclear security..
Muclide Mixtures

Mucleonics Soripting

Gamma Spectrum Generator

Gamma Spectrum Generator Pro » Nucleonica Bh]g
Cambio file converter
\ WESPA,
Hucleonica Standalone fo
Gamma Library > Strahlenschutz

The Federal Qffice for Radation F
(Bundesamt fir Strahlenschutz

¥» Marketplace order=d a standalone version of |
notebook computerz “in the field”
no internet connection availab
version is based on the use ofan

webhGraph
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= Crete, edit, download, delete your own libraries

nucleomca".' ... web driven nuclear science

Applications Data Knowledge My Preferences Print (& Help -7 New Browser

| h“liﬂ"hmlm Gamma Library

7*Summary l Create/Edit ] Sémp]é Libraries [ . bbtions ]

User defined gamma libraries

T CPREES l ssaia i

‘ (Create a new Library) [ ’ 1
8 Calibration Sources 19.08.2010,13:1331 | | | & | T
9 Medical Library ! 08.07.2010,16:1527 | [ | | | 1
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Example

Let’'s create a library for a set of calibration sources!

= %Co
m 137CS
m 241Am

Am-241-Cs-137-Co-60
10 F
108 F
>
O
4
]
o
2 10% |
>
S
]
10t F
100 b 1 1 1 1
0 500 1000 1500 2000
Gamma-ray energy, keV

(Create a new Library)

nucleomca-‘f

Applications ~ Data  Knowledge My Preferencgs

... web driven nuclear science

Print (& Help - New Browser

hﬁlﬂmmlm Gamma Lfirary

:*Summaly 1 Create/Edit | Sample Libraries ] ljﬁlions N

User defined gamma libraries

! (Create a new Library)

Calibratio 0
9 | Medical Library

| 19082010, 131331
| 08.07.2010, 16:15:27
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Summary I Create/Edit I Sample Libraries | Optians |
P .
e [Sources < —Give a name to the library
Co-60, Cg-137 and Am-241 sources
Description: <+— . . .
Give a description

Current Chart: Karlzruhe Peak Selection Emiz=zion type
Ama2a ] |‘ﬂ‘m VHEM v| () Al Peaks [v] Gamma lines
) ) . ¥-Rays
43EZy Congider daughlers ") High rezolution (HPGe) [4 ¥

(%) Low re=clution (Mal}

‘ () Dezelect all

Add Nuclide | Save |

Likrary Muclides

1+ = 71— — — I

Daughters from selected Muclide
lw.u: - uuﬂrv:u
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Options

Summary Create/E dit Sample Librarim

Databa=ze: | Mucleonica v|

Kin. ranching ratio for daugthers:

Peak zelection: high rezgh

Energy range
( absorbers!)

Min. Energy

Max. Energy

HPGe < Emission probability

settings for default

Min. Emig=ion probability

Min. Emizg=ion probabili

)G‘T:IT £.P. of gtrongest higher energetic line

\W

Peak zelection: low resclution detectors

Nal <

Min. Energy
Max. Energy
Min. Emizg=ion probability

Min. Emig=ion probability

ke

000 keW
2
5

% of E.P. of gtrongest line

LS I A
—

% of E.P. of strongest higher energetic line

peak selection
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Summary I Create/Edit I Sample Libraries | Optians |
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Name: |S|:|ur|::es

Co-60, Cs-137 and Am-241 sources

De=cription: /

—

Select a nuclide

Current Chart: Karleruhe </_‘<’/;k—5elediun

Cs v|137 |v

Emiz=zion type

Institute for
Transuranium
Elements

Daughters from selected Muclide

_Consider daughters

Cs137 (0) All Peaks Gamma lines
30.06 (®¥High resoiution (HPGE] [ x-Rays
) Low resolution (Mal)
() Dezelect all
Likrary Muclides Fadiations from selected Muclide
e 4 LEELI— —
=
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S umirnary I Create/Edit I Sample Libraries | Options |

Name: |S|:|ur|:es

Co-60, Cs-137 and Am-241 sources

Dezcription:
Current Chart: Karlzruhe Peak Selection Emiz=ion type
Cs137 ||:S v” 137 v| (3 All Peaks [v] Gamma lines
) ) v | X-R
30.06 y Consider daughters (%) High re=clution (HPGe) =
{3 Low resclution (Nal)
() Deselect all
Save
Radiations from 55 Cs 13? Radiatinr
55 Cs 137 301671y 2835  5.800e-6 Gamma M“

Daughters from 55 Cs 137

r— Click to add

==
= 1T

a
e

56 Ba 137m
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first look at the spectrum
then guess which nuclides can be expected
(e.g. iIndustrial, nuclear, medical, natural etc.)

Create a new library and start adding nuclides and
energies
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Create a library with the following nuclides and energies

(used in gamma-spectrometric measurement of
Uranium age and of 232U content)

232Th / 232\ 238 J 235 234
AC-228 Pa-234m U-235 U-234
- 911.32 5 76 1190.90
2 Hole - 766.36 116336
Bi-212 + 1001.02 185.71 Bi-214
«727.33 « 1193.77 «202.11 *609.32
Pb-212 + 1737.80 «205.31 «1120.28
«238.63 « 1831.70 *1764.50
TI-208 Pa-234
583.19 569.50
*860.57
*2614.55




